INTRODUCTION
At pro-oestrus the guinea-pig vagina shows a striking epithelial proliferation (PI. 1 , Fig. 2a) ; the lower layers are stratified and have cornified, and above them, projecting into the lumen, are mucified cells whose nuclei are degener¬ ating. Plate 1, Fig. 2(b) , from the same vagina, shows a later stage of mucified cell degeneration shortly before the whole mass is swept into the lumen at oestrus. This mucified epithelium is comparable to the foliaceous proliferation found in the golden hamster vagina (Deanesly, 1938) , which is also shed at oestrus. The mouse has a much slighter mucification (Mirskaia & Wiesner, 1930) at pro-oestrus, than has the rat; Korenchevsky & Hall (1937) described it as 'pseudo-mucified' and were unable to reproduce it with exogenous hormones in the spayed female.
Pregnancy-type mucification in the vagina, on the other hand, can readily be reproduced after ovariectomy in the rat (Klein, 1935; Jones & Astwood, 1942) , mouse (Robson, 1938) , hamster (Klein, 1937) and guinea-pig (Deanesly, 1960 , with earlier references) by combinations of oestrogen and progesterone.
If the characteristic pro-oestrous proliferation of a guinea-pig could similarly be reproduced in the spayed female it should throw light on the hormonal conditions at oestrus, and in particular it might provide evidence of the preovulatory progestagen postulated in the guinea-pig by Dempsey, Herz & Young (1936) , Herz, Meyer & Spielman (1937) , Boling, Young & Dempsey 206 Ruth Deanesly (1938) and others from the results of mating experiments, and further discussed by Ford & Young (1951) in relation to cyclic vaginal smears.
Young (1941, 1961) has reviewed the evidence that progesterone or some progestagen is essential for full oestrus in a number of species, but histological confirmation of its presence is still lacking. In the guinea-pig the vaginal proliferation is fully developed at first oestrus, when no corpora lutea are pre¬ sent, and the early stages coincide with the growth of the follicles. According to Rowlands & Short (1959) , progesterone is restricted to the corpora lutea in the guinea-pig ovary.
Early pro-oestrous guinea-pigs often show 'mounting' activity, which might indicate the presence of ovarian androgens, although Young, Dempsey & Hagquist (1937) found that such activity is correlated with the number of ripening follicles and probably oestrogen-stimulated.
In Fig. 7 ). This is the early pro-oestrous stage, before stratified and cornified epithelium has differentiated.
As oestrus approaches there is a change and the basal layers give rise to stratified epithelial cells with vesicular nuclei (PL 2, Fig. 9 ) which develop rapidly. The mucified epithelium loosens and spreads further into the lumen, but its nuclei degenerate (PI. 1, Fig. 2a and b) . The process continues during the stratification and eventual cornification of the basal layers which appear to push away the degenerating mucified cells. The final stages of this striking process take place rapidly at about the time the vagina opens. Growth and cornification of the basal layers seem to coincide with the last day of the cycle when the mucous cell proliferation has passed its peak. Dempsey (1937) , in a study of the enlargement of the follicles of the guinea-pig, records a steep in¬ crease in their size during the last day of the cycle, which may well coincide with a rise in oestrogen secretion.
As would be expected, there is variation in the timing of the vaginal epithelial development as in the actual length of the cycle, and this must be allowed for in considering the experimental results of Series A. The epithelium, moreover, can differ in different parts of the long vagina ; oestrous changes appear first at the cervical end.
EXPERIMENTAL RESULTS
Oestradiol: effects of I to 4 µg As already observed (Bacsich & Wyburn, 1942; Rowlands, 1962; Jagiello, 1965) , relatively low doses of oestrogen will induce vaginal opening in the spayed guinea-pig; 1 to 2^g oestradiol in oil, injected over 2, 3 or 4 days is enough, and the amounts suggested by Ford & Young (1951) Fig. 15 ).
The absence of stratification and cornification is difficult to explain ; it can only be supposed that the oestrogens caused such active mucification as to inhibit any other development of the epithelium.
To sum up-it is clear that in suitable amounts oestradiol can by itself induce a full proliferation of the vaginal epithelium in the spayed guinea-pig. Although the vaginal epithelium is a very sensitive indicator of circulating hormones, the experiments provide no evidence that pre-ovulatory progesterone is nor¬ mally present or necessary at oestrus, although it may be formed in quantities too small to produce a histological reaction.
For obvious reasons the guinea-pigs in this study of the pro-oestrus vaginal reaction were not mated, but six other ovariectomized ones, given 6 to 12 µg oestradiol, were put with males and three vaginal plugs were found. Young, 1941 Young, , 1961 ), Young, Dempsey and their associates have maintained that full oestrus in the guinea-pig and some other species required a small amount of progesterone, derived from the pre-ovulatory follicle, which 'touches off the oestrous mechanism'. The present results makes this conclusion improbable since the vaginal epithelium, a highly sensitive indicator of circulating hormones, shows only evidence of oestrogen stimulation, and spayed females receiving 6 or 10 µg oestradiol have mated normally. Histologically undetectable amounts of pro¬ gesterone may indeed be present but they cannot be essential for full oestrus, in the guinea-pig.
Progesterone in the ovariectomized guinea-pig has no effect on the vagina (Deanesly, 1960) Fig. 1 ). This build-up can hardly be stimulated by progesterone since it begins near the end of the luteal phase (PL 2, Fig. 6 ) and also before the first ovulation (PL 2, Fig. 7 ). Very few of the experimental animals had this type of epithelium in which the mucified cells have increased but not the basal layers. Presumably this was due to doses and timing-the mucified epithelium not having a long enough developmental period before differentiation of the stratified epithelium. This would account for the numerous animals which at autopsy had a transitional epithelium with some development of both mucified and stratified cells but nothing like the full pro-oestrous proliferation (PL 3, Figs. 10, 11 and 12 Fig. 2(a) Fig. 2 (b) . No. 159 . Mucified epithelium breaking down in another part of the same section as Fig. 1.  Fig. 3 
